Analysis of epidermal-type transglutaminase (transglutaminase 3) in human stratified epithelia and cultured keratinocytes using monoclonal antibodies.
Epidermal-type transglutaminase (TGase 3) is involved in the cross-linking of structural proteins in the epidermis, which results in the formation of the cornified envelope. TGase 3 is activated by limited proteolysis of a 77 kDa zymogen during keratinocyte differentiation. To characterize the expression of TGase 3 in human epidermis and cultured keratinocytes, we established specific monoclonal antibodies against the TGase 3. Recombinant proteins for human TGase 3 produced in bacteria and baculovirus-infected insect cells were purified as an antigen. Hybridomas are established and used for characterization of expression in epidermis and keratinocytes. Four antibodies were generated against recombinant human TGase 3, which reacted with the 77 kDa zymogen and in some cases either the 47 or 30 kDa active proteolytic fragments. In human epidermis and cultured keratinocytes, only the zymogen form of TGase 3 was detected. Immunohistochemical analysis of the skin revealed that the enzyme is present in the cells of the granular and cornified layers consistent with its role in cornified envelope formation. In cultured keratinocytes, TGase 3 was expressed in differentiating cells coincident with profilaggrin and keratin 10 expressions. Using monoclonal antibody against human TGase 3, we showed the expression of TGase 3 in upper layers of epidermis. TGase 3 displayed a diffuse cytoplasmic distribution in vitro consistent with its proposed role in the early phase of cornified cell envelope assembly in the cytoplasm.